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Start Date: 08/03/2009 
Required Date: 08/21/2009 
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Mfg/ 
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Item ID 
Purch 
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Item 
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Location 
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No 
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6 
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40 


40 
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~ 
~C_/ 7 Ma;~;':::: 


111111 1111 


8.0000 
2.0000 


1111111111 


Loc Code 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 


Resolution: 
Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & initial all entries 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 
. 


._ H:\fFORMS\Qualit~ 
Assurance\approved 
QA\NCRWO 
RevE 


Page 2 


Start Date: 08/03/2009 
Required 
Date: 08/21/2009 


Start 
Qty: 1.00 
Required 
Qty: 1.00 


Parent 
Item: 
D212-664-107RevA 


Parent 
Item Name: 
Crosstube 
Low Standard Fwd 


Comments: 


Work Order 
ID: 
51082 


Pic'ldist Print 


. July'30, 2&09 JO:27:19AM 


--,.--- 
------------------------------------ 


11111111111111111111111111111111111 


111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 


Component 
Item ID/ 
Replacement 
Mfg/ 
Item Name 
Item ID 
Purch 


CR3212-4-06 


11111111111111111111111111111111111111111111111111111111111111111 
CHERRY RIVET 


Purchased 


Bin 
Primary 
Last 
Route 
Unit of 
Qtyon 
Remaining 
Qty 
Date 
Status 
Item 
Location 
Location 
Seq ID 
Measure 
Hand 
Qty To Pick 
Issued 
Issued 
~~---~ .._-- 
-~- 
--- 
No 
240 
Each 
346.0000 
44.0000 


1111111111 
&1' 
Oq" ()~ ' rJr 
_._--~---_._~_._-~- 
-_._- 


Warehouse 


Main Warehouse 


Loc Code 


D2893-IRevB 


1111111111111111111111111111111111111111111111111111111111111111I 


Manufactured 
No 


ST 


107534 


240 


346 


346 
Each 
72.0000 
2.0000 


1111111111 
2.75 Support 


Warehouse 
Loc Code 


Main Warehouse 


ST 


25657 
43479 
46488 
47109 
47637 


72 


6 


10 


18 


18 
20 


~--_._---------~ 
--------~-~ 
July 30, 2009 
10:27: 19AM 
Shop Packet Print 
Page 2 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 


Resolution: 
Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 
," 
NOTE: Date & initial all entries 


•. 
H:\fFORMS\Qualit~ 
Assurance\approved 
QA\NCRWO 
RevE 


._-----~. 
-------- 
--------._--------------------- 
---------------~---------- 


Page 3 


Start Date: 08/03/2009 
Required Date: 08/21/2009 


Start Qty: 1.00 
Required Qty: 1.00 


._----- 
... 
_-- 
----~------~--~_._._.. 
-------------------- 


11111111111111111111111111111111111 


111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
Parent Item: 
D212-664-107RevA 


Parent Item Name: 
Crosstube Low Standard Fwd 


Comments: 


Work Order 10: 
51082 


Pic'klist Print 


'. July'30, 2tJ09 1O:27:19AM 


Component Item 10/ 
Replacement 
MIg/ 
Item Name 
Item ID 
Purch 
Bin 
Primary 
Last 
Route 
Unit of 
Qty on 
Remaining 
Qty 
Item 
Location 
Location 
Seq ID 
Measure 
Hand 
Qty To Pick 
Issued 
Date 
Issued 
Status 


------ 
._---- - *--------- 
-- 
-------~.-...-------------~---- 
D3595-063-450RevA 
Manufactured 
No 
240 
Each 
47.8000 
4.0000 


11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
111111\111 


RUBBER 
CUSHION 


Warehouse 
Lot Code 


Main Warehouse 


, 
~nli~11i11i 
11111111111111111111111111\1111 


BOLT 


Purchased 
No 


ST 


38959 


43210 


46465 


260 


47.8 


2 


4.8 


41 


Each 
134.0000 
4.0000 


1111II1111 
__ Ulll b~ 
} 


Warehouse 
Lot Code 


Main Warehouse 
/ 


ST 


111605 
• 


112314 


134 


34 


100 


July 30,2009 
10:27:19 AM 
Shop Packet Print 
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Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
QC Inspector 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 


Resolution: 
Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


- 


. .~ 


NOTE: Date & initial all entries 


'- 
H:\fF?RMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Picklist Print 


. July'30, 7:009 10:27:19AM 


Work Order ID: 
51082 


Parent Item: 
D212-664-107RevA 


Parent Item Name: 
Crosstube Low Standard Fwd 


Comments: 


11111111111111111111111111111111111 


111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
Start Date: 08/03/2009 


Start Qty: 1.00 


Page 4 


Required Date: 08/21/2009 


Required Qty: 1.00 


Component Item ID/ 
Replacement 
Mfg/ 
Item Name 
Item ID 
Purch 
Bin 
Primary 
Last 
Route 
Unit of 
Qtyon 
Remaining 
Qty 
Item 
Location 
Location 
Seq ID 
Measure 
Hand 
Qty To Pick 
Issued 
Date 
Issued 
Status 


.. 
------------ 


(; 
~li~11111i 
1111111111111111111111111111111 
Purchased 
No 


Bolt 


----------------- 
-_._---------_._----------------- 
260 
Each 
169.0000 
4.0000 


1111111111 


~ 
~nlill~llliili 
1111111111111111111111111111111111111111111 


Washer 


Purchased 
No 


Warehouse 


Location 


Main Warehouse 


ST 


109632 


110382/ 
111650 


112314 


260 


Warehouse 


Location 


Main Warehouse 


ST 


107242 


107959 


109371 


110704 


111193 


111607 


112314 


169 


1 


18 


50 


100 


Each 


1326 


3 
6 


8 


23 


18 


268 


1000 


Loc Code 


1,326.000 
18.0000 


1111111111 
~,vl,l1d-:~~I~Y 
_ 


Loc Code 


---- 
..~.~._-------~-- 
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10:27:19 AM 
Shop Packet Print 
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Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
QC Inspector 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 


Resolution: 
Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & initial all entries 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 
"- 
r 


H:\fF?RMS\Qualitly 
Assurance\approved 
QA\NCRWO 
RevE 


Page 5 
Picklist Print 
. July'30, ?tJ09 10:27:19 AM 
-----_.- 
---------------------------------------------------- 
Work Order ID: 
51082 


Parent Item: 
D212-664-107RevA 


Parent Item Name: 
Crosstube Low Standard Fwd 


Comments: 


11111111111111111111111111111111111 


111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
Start Date: 08/03/2009 
Required Date: 08/21/2009 


Start Qty: 1.00 
Required Qty: 1.00 


.. 
.•.• 
__ 
-0 
.-- 
_ 


Component Item ID/ 
Replacement 
Mfg/ 
Item Name 
Item ID 
Purch 
Bin 
Primary 
Last 
Route 
Unit of 
Qtyon 
Remaining 
Qty 
Item 
Location 
Location 
Seq ID 
Measure 
Hand 
Qty To Pick 
Issued 
Date 
Issued 
Status 


755.0000 
6.0000 


Warehouse 


Location 


Main Warehouse 


260 
Each 


Loc Code 


1111111111 
-Mlt<X:Xa 
. 
't(1)(~1o 


MS21920-25 
Purchased 


111111111111111111111111111111111111111111111111111111111111 


Clamp(per 
MIL-DTL-8783C) 


No 


ST 


105077 


110002 


111548 


111578 


Warehouse 


Location 


Main Warehouse 


ST 


107456 


108111 


108975 


109181 


109644 


111282 


111429 


111883 


260 


755 


22 


233 


100 


400 


Each 


156 


2 


3 


17 


48 


10 


50 


25 
I 


156.0000 
4.0000 


1I11111111 


Loc Code 


July 30, 2009 10:27:19AM 
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Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


.. 
"-, 
. NOTE: Date & initial all entries 


H:\fF~RMS\Qualit'y 
Assurance\approved 
QA\NCRWO 
RevE 


DART AEROSPACE LTD 
Work Order: 
.~//)g ;;;;..-. 


Description: Crosstube 
Low Fwd (205/212/412) 
Part Number: 
D212-664-107 ~ 


Inspection Dwg: 0212-664-147 
Rev: A 
Page 1 of 1 


Required Dimension 
Min 
Max 
Height 
20.79 
21.05 
1/2 Span 
48.55 
48.81 
Angle 
49 
52 
Total Span 
97.1 
97.62 


I 
i 
i 
i 


'1 
------.-f-.-----~ 
~.IO&D~ 


Comments 


50.2=L 


Date 
08.02.29 


H:lso\forms\dimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 


GENERAL 
NOTES: 


1) 
MATERIAL: 
MANUFACTURED 
FROM D6019-128 
FINISHED 
LENGTH = 126.53.0.020 
(BEFORE 
BENDINGfTRIMMING) 
2) 
FINISH: 
CHEMICAL 
CONVERSION 
COAT PER DART aSI 005 4.1 
PRIME INSIDE AND OUTSIDE 
PER DART aSI 005 4.2 
PAINT OUTSIDE 
PER DART 005 4.2 
3) 
TOLERANCES 
ARE PER DART aSI 018 UNLESS OTHERWISE 
NOTED. 
4) 
ALL DIMENSIONS 
ARE IN INCHES 
5) 
PART IS SYMMETRIC 
ABOUT CENTERLINE. 
6) 
WHEN MACHINING 
TAPER,RUN-OFF 
PART AT STOCK. 
BLEND OUT EDGE LONGITUDINALY, 
TRANSITION 
SHOULD 
BE SMOOTH. 
7) 
BEND PROGRESSIVELY 
WITH A MINIMUM OF 8 PASSES. 
MAXIMUM TUBE FLATTENING 
DUE 
TO BENDING 
IS 6% BASED ON 0.0., 
EXCEPT 
UP TO 10% IS ALLOWED 
IN AREA NOTED. 
8) 
LIQUID PENETRANT 
INSPECT OUTSIDE 
SURFACE 
OF CROSSTUBE 
PER QSI 038. 
9) 
SCRIBE DART PART NUMBER AND BATCH NUMBER ON INNER SURFACE OF TUBE WITH A 
VIBRATING 
STYLUS. 
10) EXTREME 
CARE MUST BE TAKEN TO PROTECT 
THE OUTSIDE SURFACE 
OFTHE 
TUBE. 
THE 
OUTSIDE 
SURFACE 
MUST BE SMOOTH AND FREE FROM SURFACE 
DEFECTS SUCH AS 
SCRATCHES. 
NICKS. OR DENTS. 
DEFECTS UP TO 0.005" MAY BE BLENDED OUT 
LONGITUDINALLY. 
CIRCUMFERENTIAL 
GRIND MARKS ARE UNACCEPTABLE. 
11) APPLY A 0.03" TO 0.06" THICK LAYER OF MAGNOBOND 
6398 TO THE SURFACE OF 02893-1 
THAT WILL BE IN CONTACT 
WITH THE CROSSTUBE. 
LET CURE FOR 12 HOURS AFTER 
INSTALLATION 
AND PRIOR TO PACKAGING. 
12) INSTALL MS21920-25 
CLAMPS (OR -26) WITH D3595-063-450 
RUBBER CUSHIONS 
TO SECURE 
D2893-1 SUPPORT 
ON TOP SIDE OF THE CROSSTUBE. 
ENSURE CLAMPS ARE OPPOSITE 
CROSSTUBE 
SUPPORT. 
13) TORaUE 
CLAMPS 80 TO 100 IN-LB. 
ENSURE AT LEAST 1.5 THREADS 
SHOWING 
IN SAFETY 
AND 
THAT NUT HAS NOT BOTTOMED-OUT 
AFTER TORQUING. 
14) INSTALL 03659-1 
CUFF AFTER CHEMICAL 
CONVERSION 
COAT BUT BEFORE 
PAINT. WITH A 
LAYER OF SIKAFLEX-2411-291 
OR PROSEAL 
890 OR MIL-S-8802 
CLASS B2 SEALANT 
BETWEEN 
CUFF AND CROSSTUBE. 
SEAL EDGE OF CUFF TO ENSURE NO GAPS. 
15) TOUCH-UP 
HOLES WITH CHEMICAL CONVERSION 
COAT. 


CROSSTUBE(205/212/412 
LOW FWD) NTS 


PARTS 
LIST: 


Qty 
Part 
Number 


x 
0212-664-147 


1 
06019-128 
2 
D2893-1 
4 
03595-063-450 
2 
D3659-1 


4 
MS21920-25 
44 
CR3212-4-06 


AIR 
MAGNOBOND 
6398 


AIR 
SIKAFLEX-2411-291 


Description 


CROSSTUBE 
ASSEMBLY 
2051212/412 LOW FWD 


CROSSTUBE 
SUPPORT 
RUBBER CUSHION 
CUFF 


CLAMP lOR MS21920-26 
RIVET 
OR M788513-4-06 


ROCKWELL 
SPECIFICATION 
RBO-120-023 
ADHESIVE 
~T~:;;I~~iBELL 
SPEC. 299-947-100, 
TYPE II, CLASS 2 


SEALANT 
OR PRO SEAL 890 OR MIL-S.8B02 CLASS B2 SEALANT 


THIS 
DOCUMENT 
IS PRIVATE 
AND 
CONFlO(NT1AL 


AND 
fS 
SUPPUEO 
ON 
THE 
EXPRE:SS 
CONDITION 
THAT IT IS NOT TO BE USED roR 
ANY PURPOSE 
OR 
COPIED 
OR 
COMMUNICATED 
TO 
ANY 
OTHER 


PERSON 
WITHOUT 
WRITTEN 
PERMISSION 
moM 
DART 
AEROSPACE 
LTD. 


AI 


DESIGN f(/ 


CHECK~ 


om 


07.07.07 


07.07.07 
NEW ISSUE 


DRAWN 
BYf(/ r:BD 


APPROVED J,/ 
DRAWING 
NO. 
--tM-- 
0212-664-147 


TITlE 


DEOATIACHED 


DART AEROSPACE 
LTD. 
~WKtSIMtt'. 
OHTAll:o. 
CNtIOA. 


R£V. A 


SHEET 1 Of 
J 


Sc.<l£ 


j 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Resolution: 
_ 


Part No: 
PAR#: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


~. 
-- 
, NOTE: Date & initial all entries 


• 
H:\f~ORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


REV. A 


SHEET 2 OF 3 


SCALE 


22.49 
:to.13 


DART AEROSPACE 
LTD. 
HAWICES8UR'r'. 
ONTARIO. 
Co\HAOo\ 


20.92 
19.00 
:to.13 
(REF) 


APPLY 
MAGNOBOND 
BETWEEN 02893-1 
AND 
CROSSTUBE 1\ 
~ 


SECTION B-B 
SCALE 
1:2 
VIEW 
ROTATED 


CROSSTUBE (205/212/412 
LOW FWD) 1,8 


TIll.E 


ORAWNrp mmI 


A.PPROVED 
DRAWING 
NO. 
D212-664-147 


0212-664-507 
BENT TUBE 


OESIGNqJ 


CHECKED 
PI!- 


07.07.07 


DATE 


02893-1 
SUPPORT 
(1) Lit &~ 
MS21920-25 
CLAMP 
(2) 
03595-063-450 
RUBBER 
CUSHION 
(2) 
(2 
PLACES 
PER 
CROSSTUBE) 


02893-1 
SUPPORT 
(REF) 


A- 
1 
5 
REAM 9I0.386~8:885 THRU. 
~ 
HOLE TO 
BE ALIGNED WITHIN 
:to.001 
OF 
HOLE ON OTHER 
SIDE OF CUFF 
(1 
PLACE 
PER CUFF) 


A- 
A- MS21920-25 
~ 
~ 
CLAMP 
(REF) 


03595-063-450 
RUBBER 
CUSHION 
(UNDER 
CLAMP, 
REF) 


0212-664-147 
BEND/ASSEMBLY 
DETAIL 


_02Ol17", 
__ 
L11l. 


THIS 
DOCUMENT 
IS 
PRIVATE 
AND 
CONFIDENTIAL 
AND IS SUPPUED ON THE EXPRESS CONOmON 
THAT IT IS 
NOT TO BE USED 
FOR 
N'lY 
PURPOSE 
OR COPIED 
OR COMMUNICATED 
TO 
Nf'( 
OTHER 
PERSON 
WITHOUT 
WRITTEN 
PERMISSION 
FROM 
DART AEROSPACE 
LTD. 


I 


R86.0:t2.0 


I 
I 


I 
ct 


-- 


~B 


REAM 
1'J0.386~g:gg5 
THRU 
~ 
HOLE TO BE ALIGNED 
~ 
WITHIN :to.001 
OF HOLE 
ON 
OTHER SIDE OF CUFF 
(2 
PLACES 
PER CUFF) 


VIEW A-A: 
CUFF 
QETAIL 
SCALE 
1:2 


DRILL 
#30 
(22 
PLACES. 
910.128 
REF), 
C'SINK 
HOLES 
9I0.230x100', 
INSTALL CR3212-4-06 
RIVET (22) 
(2 
PLACES 
PER CROSSTUBE) 
A1 


Cf="OO:J 
2966" 
(75.:3mm) 


DIMENSIONS 
: 


27.05 
(REF) 


\,~ 


48.68:t0.13 
------------1 
'~I 


50.00:t0.13 
100 .••00 


1 


",25 
. 
DEO ATTACHED 


----------- 
53.83 
(REF) 
- 
. 
. 


_-----------------107.66 
(REF) -----------------~.. 
R(Eo(L~~t~l~D 


03659-1 
CUFF 
(1) & 
(2 
PLACES 
PER 
CROSSTUBE) 


0.800 --./A 


0.450~g:g1g J 
' 


45~ 
(TYP)1- 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


• 
'- 
. NOTE: Date & initial all entries 


H:\fFORMS\Quali1y 
Assurance\approved 
QA\NCRWO 
RevE 


REV. 
A 


SHEET 
J 
OF" J 


SCALE: 


I 
<t 
SYM. 


0.313 
WALL 
(STOCK, 
REF) 


DART AEROSPACE 
LTO. 
HA.WkES8URY.ONTAll:IO.~ 


R(E~~,~~D 


DEO ATTACHED 


STOCK----" 


CROSSTUBE (205/212/412 
LOW FWD) 1,. 


TITLE 


2.750 
(STOCK, 
REF) 


DRAWN BY/"/7 
~ 
'1'~ 


APPR~0.JJL 
DRAWINGNO. 
----.'( 
0212-664-147 


R100.0 & 
RUN OFF PART 
AT STOCK 


07.07.07 


DESIGN q:J 


CHECKED 


-I" 


I")oo 
-Ho 
.... 
..j-.... 


I")oo 
-Hoq 
(j) 
I") 


THIS 
DOCUMENT 
IS PRIV..••TE AND 
CONflDENTIAL 
AND IS SUPPUED ON THE EXPRESS CONDITION 
THAT IT IS NOT TO BE 
USED 
FOR AAY PURPOSE 
OR COPIED 
OR 
COMMUNICATED 
TO 
AtN 
OTHER 
PERSON 
WITHOUT 
WRITTEN 
PERMISSION 
fROM 
OA.RT AEROSPACE 
lTD. 


_. 
200'7 lit lWll' __ 
UD. 


2.673::8885 


I")oo 
-Hoo 
N 
I") 


2.573::8:885 


I")oo 
-Hoo 
u"i 
N 


2.473::8:885 


R100 
TRANSITION 


0212-664-147 
MACHININGDETAIL 


CONSTANT 0.0. --------< 
•.~II..------------ 
UNIFORM TAPER 


CUT OFF AFTER ~ 
CUFF -I 
BENDING 
(REF) 
I 
(REF) 
I 


I")oo 
-H 
L{) 
"! 


----~~._----- 
----- 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
~ 
__ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


\;0, 
.... 
. NOTE: Date & initial all entries 
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Assurance\approved 
QA\NCRWO 
RevE 


SCALE 


NTS 


SHEET NO. 


SHEET 1 OF 1 


DE APPR. 


DATE 


DART AEROSPACE 
LTD 
ENGINEERING ORDER 


MFG. APPR. 
APPROVED 


DATE 
0 
.~"_f ') 
DATE 


REV. A 


PartNumber 
Descri tion 
0212-664-147B 
CROSSTUBE ASSEMBLY 
214 LOW FWD 


THE 0212-664-147B 
CROSSTUBE HAS THE SAME PARTS LIST AS THE 0212-664-147 
CROSSTUBE. 
HOWEVER, INSTALL THE SUPPORTS AS SHOWN IN FIGURE 1 OF THIS 
ENGINEERING ORDER. 
THE NEW KIT IS OTHERWISE ASSEMBLED PER THE 0212- 
664-147 CROSSTUBE. 


CHANGE: 
ADD THE FOLLOWING CROSSTUBE ASSEMBLY: 


DRAWING NO. 
TITLE 
1)211!'=664-147 CROSSTUBE 


DRAWN 
CHECKED 


DME 
DME 


R~1fk~MD 


0212-664-1478 


FIGURE 1 - SUPPORT INSTAllATION 
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W/O: 
WORK ORDER CHANGES 
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Approval 
Approval 
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Prod Mgr 
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Part No: 
PAR #: 
_ 
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_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 
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QA: NlC Closed: 
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Date: 
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Date: 
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6.0 
D412-664-205 
CUFF ANALYSIS 


SR-D412-664-2 
Page 11 of 11 


The 0412-664-205 
aft crosstube has a riveted-on 03606-1 Cuff. This feature will be analysed to the 
ultimate loads experienced during the drop test completed per TP-0412-664-5 
RevA 
The analysis will 
consider a crosstube attached to a Dart skidtube with qty(2) AN6 bolts per cuff. 


Bearing on AN6 bolt holes 
F = 18154 Ib 
Force on crosstube during drop test, per TP-0412-664-7 
RevA 
w = 0.181 in 
Thickness of crosstube material at cuff, per dwg 0412-664-245 
Rev.B 


Ab = 0.375 * 0.181 
= 0.068 in2 
Bearing area for one AN6 hole 


-rc; B£ 
(o~£KflM7Vf R5S/lJf)£ L51(. Jf{)~~ 
11tt.i) tv/) 
J 
£'~j). 
~Vt\ 
'SH£f1l( 
(,jl .1 ~S 
k1V£T PER CuFF- 
Margin is positive; therefore crosstube material is strong enough to take bearing load without the riveted- 
on cuff. The wall thickness of the 03606-1 cuff is 0.184" and it is also manufactured the same 7075-T6. 
so the bearing strength of the riveted-on cuff is sufficiently strong by comparison. 


'FD= (FIBT/Ao----------- ..- ..---._------- 
= (18154/8) 
/ 0.068 
= 33430 psi 
Bearing stress on one bolt hole 


MS = Fbru / Fb -1 
= 123 ksi 1 33.4 ksi -1 
= 2.68 
. Margin of Safety 


Shear on cuff rivets 
"'t\ 
,"'" 
." 
The 03606-1 Cuffs are riveted on~othe crosstube using qty~) 
CR3212-4 rivets per cuff. 


Sr = 664 Ib 
Shear strength of CR3212 rivet per Reference 1, Page 4 


MS =~*sr 
1 F - 1 
= ~4*664/18154 -1 
. 
17. + 
0 
C 
L$ it' 
01/ 
= ~ 
O.5} 
Margin of Safety 
(\1Af?bl1'J r6{1 IV<- 0 b erV£i J1bL-"L,. 
J..- 
h 


Margin is positive; therefore rivets are strong enough to transfer any load in the riveted-on cuff into the qJ 
crosstube. 
The bearing strength of the rivet holes is sufficiently strong by simple comparison of the fact 
that qt~ 
0.125" diam. holes are stronger in bearing than qty(8) 0.375" diam. holes. 
qL 
,f 
b IJ 
;-- 
UJ . l>z.>. 
7.0 
CONCLUSION 


The fatigue life of the 0412-664-105 
fwd crosstube and 0412-665-205 
aft crosstube is 105570 and 
27361 cycles respectively. 
The "on-condition" replacement criteria with frequent inspection intervals will 
be acceptable. 


The riveted-on cuff design of the 0412-664-205 
aft crosstube is sufficiently strong . 
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PROCEDURE 
No. 
LT-e~ 
REV./DATE 


o AS WELDED 
0 MACHINED 
o -4°C/20°F 
TO 10°C/50°F 
o CLEAN BARE METAL 
o > 52°C/125°F 


REv.lDATE 


o SOLVENT 
REMOvABLE 
0 POST EMULSIFIED 
o OUTPUT> 
1000 
I.l. W/CM2 
o AMBIENT < 2 fc 
o OUTPUT>100 
fc @ SURFACE 


o SHOT BLASTED 
o 
10°C/50°F 
TO 52°C/125°F 


TECHNIQUE 
NO. 


MIN. 


MIN. 


MIN. 


Joe-" 


>10 
10 
o DRY 


o VISIBLE 


MINIMUM 
DWELL TIME 


MINIMUM 
DRY TIME 


MINIMUM 
DWELL TIME 


NON AQUEOUS 
0 AQUEOUS 


o As 
GROUND 
o < - 4°C/20°F 
o METRIC 
_ 0 IMPERIAL) 


PART No. 


SCOPE 


JOB 
DESCRIPTION 


TEST 
DETAILS 


METHOD 


FAMILY BRAND 


PENETRANT 
2-L- 


PENETRANT 
REMOVER 


DEVELOPER 


DEVELOPER 
TYPE 


TEST 
SURFACE 


SURFACE 
CONDITION 


SURFACE 
TEMPERATURE 


RESULTS- 


Scope of Services 
The ogreemeflf of Acuren 
Group Inc. to perfonn 
services 
extends 
only to those services 
provided/or 
in writing. 
Under no circumstances 
shall such services 
extend beyond 
the performance 
of the requested 
services. 
11 is expressly 
understood 
. that olt descriptions. 
comments 
and expressions 
of opinion 
reflect the opinions 
or observations 
of Acuren 
Group Inc. based on information 
and assumptions 
supplied 
by the owner/operator 
and are not intended 
nor can they he construed 
as 


represeflfaf;ons 
or warranties. 
Acuren 
Group Inc. is not assuming 
any responsibilities 
(~rthe owner/operator 
and the owner/operator 
retains complete 
responsibility 
for the engineering, 
manufacture. 
repair and use decisions 
as 0 result of the 
dara or other information 
provided 
by Acuren 
Gmup 
Inc. 
In no event shall Acuren 
Group Inc.'s liability 
in respect a/the 
services 
referred to herein exceed the amount paidfor 
such services. 
Standard of Care 
In performin!? 
the sen1ices provided, 
Acuren 
Group Inc. uses the degree. 
care and skill ordinariLy exercic;ed under similar 
circumstances 
by others performing 
such services 
in the same or similar 
locality. 
No other warrant)'. 
expressed 
or 
implied. 
is made or intended 
by Acuren 
Group Inc. 
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